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(54) FULL COLOR TONER KIT, DEVELOPER, AND COLOR TONER COMPOSITION AND 
IMAGE FORMING METHOD 

(57)Abstract: 

PURPOSE: To obtain a full color toner kit having wide color reproduction performance and 
favorable characteristics by using useful 3 primary color toners and, in addition, a black toner 



CONSTITUTION: The toner kit comprises a yellow toner composition, a magenta toner 
composition, a cyan toner composition, and further, a black toner composition, and each of the 
3 primary color toner composition contains each toner contg. each colorant and a lubricity 
enhancing agent, and the black toner composition contains resin particles containing >2 kinds of 
colorants and the lubricity enhancing agent, and the black toner has a reflectance of >40% in the 
near infrared region of 900W1,OOOnm, a volume average particle diameter of 11.0W14.0nm, a 
fraction of <6.35|am particles, in a number average particle diameter, of <30%, a fraction of >20.2 
(im, in a volume average particle diameter, of <9%, and an agglomeration degree of <25%, thus 
permitting the obtained toner kit to satisfy the requirements of color reproduction performance 
and electrophotographic characteristics. 
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ti>? V ? '/ 0 Z 0 

<h a it * 7 t * z> ft * r j$ » % a a #J a a 5 
<&ioli»»4*fttrtat«PIBIx u - y © $d 

e j: 0 . a a a * 7 5 •> « c e m * * 5 0 c © a 
a75*#**aB±©»m«aa5£»tt-*-*&* 
h7--^r7->^<9»«««^?i^iHn, a 

© m a sr (ii ft h * - © a 6 *< d> « ^ fc » , a a s* 

18 

« « % £ ft ft B4 K ifi l* « 4 ft 5 C «t £ a 

(2) to hi--@©Ti:*5S^o/:fejigo ht- 

a*tt»/ftt*awtt*^-r*afe h - ft tf 

tl If ft y> ft in o 

(3) h t-li/<7>xoi*i/:felSRy 

ft £ ft 

(4) sj»«stt©'>ft^A»ftaa»tt*^-r5 
ffu^K^t^^u ^o*+y7^aa 

L n a $ tt & 

(6)aa^v *fcttB1 s a+C^r-*>^^a«tt 
*£fctt^»S*Stt©fil» h ^ - T ft »t 

ft £ ft I > o 

n if s **TJbK©tta*fi»KfflfcLfc 
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a 7 - h - * 7 h (itsm £ nr ^ tt c»o 

W^tf*»IW*li«l«n069-26757^tt i!t 
h * - * 7 KIIl^T7^A7-ffl h * - t U T 
L b tt A< *> > Ztlt><Dtii&lttt&18ftmz 

# tt K O T li , ffi^SSEttKJ^&^fttt^ 

$ * K ± SB t)i & I* 3 fe © h*-©ffifc&-frT&fe 

s m * /c ae> k , c n s» 3 & © is tt fe srg © g * s « 
- ¥ - m & m <z> m to £ <o & ft & & & <o & \' 

ft & € X IS £ ffi ffi © & © t L tt n tf tt 6 

r , fc © r t x a a< a? tt it u > axhr-y^oB 

m £ © tit L X ^ tz o 

$ .ft M OB 53-68234^ ^ * S 4* ^ $ 4,518. 072 
21 

&i!k.&n¥f&t'3^xmm&G + zz t \- tt ^ % 
ft « © £ & fe 81 £ a # -«+ k z * M tt t» © -c * S o 

c ft m © b fi^j ) 

* &w %■ ^ a z n * o ?$® & &t < t&m 

£ ffl tt 3 OH © h * - © life U g A ft ffl <t 

TftKff*LV*fttt«rB»*r*7*'*7- h 7- - 

* 7 K7;l/^7-lDiaiBlilt^*.*7 - h ^ - *fl & 

m . * 5 - 51 \% n \z n is? l t> © r *> * o 

* a ^ © B W I* tf- * bi*7>7feRJHfttt**M"* 
7 ;b fj 7 - h i- - * 7 h . iJ 7 - h^-tfiJ^^, — 

dt a # « ft »i * « « * * - t i= * * o 

4 a ? - h + - ir * r IT tt R fe tt R £ S tt 
£ * L . «l£t*fefflWSttOf9^n«*5-h-*-- 
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& * *< , 7 ;U a 7 - m « K T I* ffi 3 ft . » 2 
u< i* 4 & © h*-©*7-'<7 > * *>< gg *n u t hk 
nt^tt^htfttsf » - a « © n st tt * 

? ^ S ft tt £ & b T fcS^A<tti>o 
f4T©f&*SSt« : t aft* of fil tt li r x h *) , 

-tn^x.^ttm^fi!)-fi&wtt7;i/7j7-^¥^u 
3 is a © a -5 - h7--*ffi^6-«i-Tfflc^s*ffnJtt 
^Ti^„ :<ii:J:9il8i!li:ll*^«ft* 

H dij ic li h + - <D 'A ft R W 4# tt x h ± - <?> ffi <a ^ 
* © ft fe tt s ft ^ <t Z> n K © ft T tt £ ' ^ 

© fe i: ^ ^ T ^ m 3W © 2 tH I- fc l> T . m IB 6 I| 

§©[^ h^-©fe».a*KttHtt.&i}a*wffl^* 
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*fcSfl©BW«3te»ttJS£»»*«?tt*^-9fc 
■7 )V ft =5 - hi--, ft ? - h + - BIS.® < - fiJc 5) 
m It « » * ffi & t" 6 C t K * ^ c 

^rcgJj©gft<jliftli3ltt©S*fftt7yu^5 - h*- 
+ 7h. - h7--ffl^«3, -fijc^^m^^)^ 

* tz m o> s m \t m % § © tt ^ 7 ^ ij 5 - h - 

* fc gq © a W ii m tt © 'J> tt ^ 7 /u a 7 - h + - 
+ 7 h . a 7 - h ^ - IB ^5 . -fifca»9ifcffl* 

At r ^ c t ic * s 0 

^/i5]iJ©eWliBBi^D D DK^^t<i5«5>^ftz«tt© 
H l» 7 * * 7 - h - + 7 h, /? 7 - Y 1- - tfl fi£ 
« . - # * 51 « JW . ffl«3BfiJt^tt*«flt^St 
© T * 5 » 

t JJiJ © @ fi<J ti iH 0 £ L Iff ^ \t X o T t > * -V 
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a £ si & m . ® « m m Ti m * m m ? * - t k & 

6 a 

( W (0 & £ ) 

h^-aifiS^, v-b'^^h^-fflfij;^, > 7 > 
«7*?«ffl7;M7- h - * 7 h C £ It T , 

gll.O-M.O/i, A3 IK # ffi K 5 6 . 3 5 ti \>X 
T ^ 3 0 11 ft X Ei >\ l*i^$i:fcl^20.2//a 
h *< 9 « « T Tf * *) * S«S25«aTT'M, E 
Wtt*«0.2~1.5g/cirfT*»K K -f x p - h 

A< 1 0* — 5 X I tf jf. 'f X , 5 x I 0 4 — 5 X 1 0 6 ij? X <Z> 
$5 SB C £> 9 > DSC©«i*ftf-7®*<55~72 f CT 

& ») , #^&5.o%&±t-*>'), ^fxp-^^fe 

W*ttfififl!&IOOfiftjaJ^tfU0.1-12.0ffi 
ft 6J £ £ U > tt * x u - ^^-tflRJt^^fc^^a* 

25 

PJ5&#^ft<ft&*< - 5 20 // c / g -C£ f? x 

& > 7 y h * - ffl fifc 425 14 > 7 > m % fe »J £ £ ttf 

Kta7-a^ai»ttisi±«**fi^* <* a ¥ ti & 

11.0-14.0//, m «fc £ fa C fc S 6 . 3 5 ti & T 
A<30flg&!X>jaTs (*Wftt|i^*i^S20.2Mia± 

tflfe«0.2~1.5g/cnf-Cfc9* & ^ 7 > h ^ ~ 
HI fifc & (0 J 0 0 <C R 9 0 t \Z fc £ It, $ IJ Iff J&< i 0' 
-sxlO'tW X, 5XlO , ~5X10 , tWX©loffl 
K * •) . DSC©R&b"-*fiM< 55-72 *C "C £ 9 . 

fiflMooffiftfflKttOO.i~i5.o : st«fii£*b. 

tt->7>h^-ttJ5ttt©feaC^a* -8-28.0. 

b* - 3 0.0 50.0£t>'L* 39.0-59.0T£'). 

2 5 0 > 7i/J/<X, 3 5 0 / 7 > J- * > © * * 'J 7 

- h7X7^ h** 'J 7 
-» # 10 ft «f tt " 5 - - 2 0 // c / g T <9 . 
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-6.5 2 6.5, b* 7 3 .0 - 9 3.0 ftff L* 77.0 

- 9 7 . 0 V to *) > 250 > 7 3 50 > 7 •> 
JL*y©**9 7tii? : £70Sft%kl±*f-r£7 7 

U 7\Ztt?Z>®&W®&ft&i) i - 5 20 /ic/g 

seisittf Ro'iHitePiJi^^^f I* $ ¥ ^ 

fifilM.0-J4.0ju, <I & # ffiK 3 6 . 3 5 m 

HT**30fflttXHT. #ffi#fal~fctf*20.2^ 
J^±^9%^TTfcO, S16-ffi : 25%^TTfc'?> 
&JiH4ff?ffi0.2 — 1.6g/cnfTfc9, 
h * - Ifl JiK © IOOlC&y90TCi:*)(Ua»»ttt 
fg 7&< 1 0< - 5 X 1 0' X . 5 X 1 0' — 5 X 1 0 8 j X 

<0 m OB C * »? . DSC«iR«\tr-^{|t*< 55-72 < t: 

r *? > yt R at s . o % m ± v * f} » -7 -fe* > ^ ^ a 

fc8l|££#SJI& 100fifiSJ:«U0.1-15.0ffiftfi|! 
^^U> ^^-tr'y^ h^--tfi/i!t^©feffi^a* 60.0 

- 80.0 ,b*-12.0 3 2.0&U : L* 40.0-60.0 T' fc 

250 > 7 >a , 350rv>a^>O + t 

26 

ttJs&h^-tfj*foi4 2»ja±©a&M*aw-r 

SWBfitt^RCfaEttttlSliffl^dWU, ^JMfeh 
^ ^ifeg 900— lOOOnm 0ifi^^fS^(wtoC> 

rsiw^4o%m±T'*o. # m -t* *fc a 1 1 . o ~ 

14,0 ^ @|fcSpi^^fli(D6.3 5//UtT^30WU< 
T s (* » ¥ it,^^O20. 2 vM±& 9% PJlTTfcO. 
K»«25XHT"CAt), Jltfl*ftft0.2~l.6g 
/ c nf T * 0 . ffib^-*afiJt^©100°CRO t 90TC 
C 4o if h % ® tf tt ffi 1 0* - 5 x I O 4 jJW X , 5X10* 
-Bxio 8 ^:-fX©i5BBtcfc»)s DSC©^®ib'-? 
ffiA< 5 5 - 7 2 lC T'fc *) , ttJRfeh^-fflli1!5© 
feffi A< a* - 3.5-6.5, b* - 6 . 0 - 4 . 0 & O' L* 
26. 0-36. OT* 5, 2 5 0 / V > 7, . 360 > 
'y^jL*>© + +iJ 7^^^70mfi%^±W1--5 

+ t 'J 7i:«tSW»#*flfttt*<-5 20 /i 

c/KTfc-5^^^^r^i:-r^7;u/77 - h^-^ 

■y h ic * a 0 

$ % % tfl 14 ± Vt 7 -f ;b /f -5 - h - * 7 h 
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£ £ K , # IE Bfl <?> B fft(i , ffi&taftttJiKS?^ 

& & (a) * u , &&tst*#±<offlm?8fc ca) 

£ 5 _ h + - ( A ) (A) 
T-St&U, - CA) <D5® 

M£® > fc^tf^rt^-h^- (A) 

£2| L ; 

$Mftft±Kf»®»« ( B ) £if2l£L> & <£ ffl 
ft {* ± © 8* ^ & & CB) £ * 5 - h * - (B) £ £ 
? Z * ? - m®m (B) T8«U » * IB ft (* -h C 
H - Y + - (B) © SB @ ® £ 8 . 
h -y - ( B ) ©85®&£*£2*U; 

ft<*J:<Dfami8«! (C) Zi) v - Y ±- (C) £ £ 
(C) Tifib, & & tfi ft f* ± K 
* ? - Y + - (C) © gg ii & £ 8 > 2? ^ # 5 - 
h * - (C) ©©@&£fi¥L: 
& tfi ft i* J: K ffl m 8 & ( D ) ^1^0, i<$19 

29 

% ^A6li:ffltinTi^R?ftl^ ^ ffi ig 
B8£J:9ls5£ftft. 

»(r2feBt!:Lri2lfeS«^-'y h # 0 ft U s St 

^i:3fe|, 4ftH,|»i:|f*5*i*. 
fc* m G L i?r £ ©&*<£ffil£^2n*o fafc 

jfe^-r-s/ctoco^^ta^iis -me < - fe § < = 

2? ft (i , »«i«»9i:J:9IE*K5A6J:H« 

is n m « <t a * ■ 
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ft#Jt©flS&& ( D ) £ * 7 - h + - (D) £ W 
t5^7-Sfi!Si| CD) & ® IS ft # J: K 

^7 - h t - ( D ) © ® @s £ & > ^ ^ ^ ^ ^ ~ 
[> t - (D) 

ft7-h*-(A), C B ) , C C ) & C D ) © 

m«E*5-a«W(A). ( B ) . ( C ) & 0 ( D ) 
© * ft ft li , jfl&0Wxn-§l#&iJ. 

*>££tR£ft*5l&8 I l'C** ( {S L . *? 5 - 3! # 
SiJCA). CB), (C)ftCF(D)(in-Tttttt«) 

C X W © H (* *J aft «W ) 
& 7t k v a i ± c m % K & T ^ Jfi <* ft ft 18 $ 

30 

giU §fiili!!i-7 Y * - *fi 

8ffi5K»&sftg&&§5i::&£ft<5o c © ffi & h 
^-usi&iSrt-cts 2 ei©&£ >j a - 

b#s&s§ic£*s{8ffJ£$-E££fts<> 
&m\t®'&m&±mni>T * y + - v® 

® it t S o ^oeSillli^ l-t-^iM:/! 
® 3 ft . + t 'J7i:^t5 t-0ifc$A { fiTL^ 

en t> , !S&/fio*«^fiTt4:aM, 
s us & * * *< , *o&&Yi--#miEm±izmte 
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th^-cofe^ia^rfct, h t - o /f? S i: ^ ^ 

H^tlttKiHIfllTs * © £ <b £ # ¥ 
ft & *Q L > * © £ ft 1= ft, b T 52 ft &J ^ © h * - 
© HI l& £ *J » I . ^^^iSK^-^ir^oJ: 

U *> U tt *< £ . :(OJifetttt ll 7t ht-© 
fc»#«ftLTO*£afflft*ttt*. - ft C £t < 

tt a s n t n a s ft *j ic » t h - t it^i 
a mi c * - * > r ft a «j a a * m & u fc & ft h 

7 x 5 -f h ( W * If m W & fc) . & 7C & t» . r h V 
X«tt, V * ? K Fc-Zn7X-*-fK 

Fe-co7j.5'< h & s n * n £> © & an £ SMt 

Ufck©^33tBiGS!£t3:<t*-Ufc{>©^) *< ffl I* 

b n x i» * o 

H * <t t, / h £ < . * © £ *< 'J> l» I* *) » ft M 
»fi«*i*">« < 92 ft #J ffl Iff © 8 ft l^tffiffl 

33 

* * • JB6T?<i:i'6#*lll6*5:t i:i 0 * © 
fl«ii:a6ht-*»s:tttnllllt*4. 

u^ba^^a«8Bffl**tt. fc fc m e a s <c a 

I* o 

*tt*>S4$rMlB48-63727*&»RCFfc|»!W 
57-]]9363^&$8lC^l>TIS, © »J & ft © « 

« \z is it $ n r I* i» a 0 

ly^SK*»"W#^ii^ i!r*ft0>a«Tjfe»fl 

a«ffl*<13K-r* t> © "C *> * * 

-f x D - . > £ , > 7 V , IB © g h - 

li iS # ft ffi m (Hi: 900-I0 0 0 nm) © $& ffl T 4 0 

©#ft£8t$££-r* t> 0 # £ ^ „ 

a a ft e i* K-i + i"J7o«*g!it^8 
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kit, *c»ft«©*n«-e«)KW*>u<i±a 

&&#£&*Q-f *££*m£lfc (#8808 53 - 1 07853 
* & * > . Cfl)*ttlcJ:titffflft«38ttl=J:4RW 

t"-#ft©*7-:J br-Cfeftatft**©fiJjfil 
HiTl'*, L L fc & C © * & it h * - © 
*n«TOK«, t>U<liigi@#*fctfJir*&> fife 

KH<t'H, sfcft#lc£*ttL< !*£&©& 

H £g A A< * -> . 

fflttJStUT, fcl5BBB48-63727^fi#, 

ft yt i r a t> u < li a a u t , *oafiTtti*ft 
s £ t & ® u , a ft ft o fc h*-*ffli**2jtt*< 

34 

^»/hTuniifii^(if t**^^ 4 o % m t © 

»ft*B©»ottftte*1-<£*>S7T-f/<- 

©##£$$. ^^D^y*^ -©##£&#> 
«sa^»aig»©s/Njt* ft-aaaoaAT& 
» « * , ^mmis*^^i-4S7-©«s^^©f®^ 

Ki4<ili*f«i»i:S««iItti6Utt 

ISatfifiCiRilllfiftK J: I* -c ft a . 
i o % - 1 . o % i)< ^ i> « 

as \f *i tf ^> li if a ft m < . a t * * & * * 



35 



^645~ 



36 



ft 2 [3 li * & W © ? "5 - h*--*ffl* % 4l*t& 

h ^ _ * -y h /j< & fi£ ft T' if* $ £ ft T 0> S o £ - 
ft & 7 7 iJa-12^^LTifeht-^8!Sl^ 

KI4li/flL l *<25%m±Tfe*i:. S? & ft) t © ffi & . 
BP *> T "C K * t U 7 £ ill) K & # h t - H fi^) 

ts * «t U T £ bo fin T - £ * 
oH3-ttS*3Mfiffi*ai»ft-C*tt<«0. 3? ft M 
rt« -C 8U # W K fflffiOSlliA'i^^o 

:nii««x 'J - 7' i 3 ± -c 3! ft 3»J ic M ft fig ii <o 
B S i< & o , isj-«ft«ac*to^^-<cs«* 

PnT SB & * £ & - t t U h o 

t fc m iC 3 & ffi I ■ o H W. T T * 5 £ ^ S $ > 

ir <* *> * 9«ttttt^6-r^r h^--»«y-7 r /i/ 

1 * * BB «t fil T b * - *< ffl « ht-*ft«5* 
37 

is ^ tsnt* <*■ ^ © *b & tt © & s > © fe w © a & '«£ £ 

#jfcBjncffll*£*l£/>7 - h ^ — * I* h t- 
«1 f£ 43* I*. *flS¥^aiM.O^I4.0/i, ffH 
< |* I I . 5 n ~ I 3 . 5 IL , A •) » * U < tt I I . 7 /£ 
- I 3 . 3 /i T * 0 . i9a?^ft*®6.35|iaT* 
3 0 (8 # H Jit T , *?- £ 0 < I* 2 5 <@ & % £1 T , cfc (J 
ff*L<li20«ia«ElT-C*»). {* » ¥ «l £ Hi ® 

BIT. J:»)ff*L<tt6tt«X6lT-C** 0 
f* ffl ¥ *3 S 1 4 . 0 ^ja±^o/£/cli{*&^^ 

#t!r©20.0/2«±*<9KJa±£tt*«t, ma « 
* 7 * <f> X ^ Si © IC 0 * , ^IBlR^SiMM^ 

X, ff£J & ¥ «g # ft tf>.r>. 3 5 fi \ek T © ft ffi ffl <. ffr IB 
»ttaii«*«fc!»»littCfoi»Tls9, 3 0% 
J: © & ft ffl . J:9ff*l't*1Bti4>18Kft1»fl 

ir«L2»e*±©m«Eftfctt* - ^ *n n. a ft t 
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U\ tk * 7 /< - 3 S> m ft 3s 2 's © h - Wi , 
UB & * - 7 ;u 4 tp O fl* £ X 7 0 i - l 6 # - ^ l$ Ril 

sftssrtufitissnso 

© o J J? ^ ^ nic J: -5 i9 ffi © fc K> « f& 7^ ')a- 
© « Wr 3b< * S « * © fc * % m « K £ U T 17 ■ * 
Ut^iaBBli 0.25- I .0 T* 0 , J; "3 ff i t( li 
0.3 — 0.8T'*i o 
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»ffiftlhg77-f'<-»©i | j8fe - IRSi^ClHlf 
7i)^^ i;-i>r^fi©KHttt*ttf»35« 

Hill: h^--^iiXg^. »»I1C|*4I»B 

z t tc tt ^ o 

*^nflor) h^-afifcftR^-iSJt^SaftW** 

KafflLfc»£l***>«>-Cff* L ^ © * *« » 6 

7 * ^ 7 - m ® k t . >r x d - , v -i? > ^ . 

•> 7 ^R^ISfeODS v + - * tz it \> -r - WfoWV 
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UH* tb m $ li x - H ft B f& 36F tt * ffi ffl * 4 # ?A 
*> t> 5? H « C ft ^ © m £ ft o c £ A< £ U t> o * 

4<»t OlrS |Sl> lio-f jtf ->xf APiJlt 
*3-*K*7*7 HRt5W*7-b7 h tt * * aft U 
fc * ft , G^tt«©«TJB©h^-oaiftl*tt* 
(«i«90t) ^llfe©J:i© h t - j: 

5 d <t li * Ll« s 

wra&ftfcft-rasft k 7 a i (DmK&ffLifcft t 

m « i: t? n r , »«xy-7i3£«j£K5Ai it 
ffm*n*$fin©sanc*4 0Ti*s«xy-7i3 
©JKftf!B©**'J7©«5i&*S« ( {* ffi it # ) 

1 . 5 — 1 0 % X *> 0 > lifi U< I12.0-30X tfcD, 
fiii££ffifi3i#©«#*jg*cSf 1000-3000 Hz <h 
L , b , -^h^e-^mBE(« : ^L/<{i]000- 

2 5 0 0 V PP ) *ttm®&ZW®iti- B.-o®&®i& 
iz n T > h*-*fiilE«»xy-7i3±B* 

41 

.* fc J / B a tt fc 6 a ft * 'J - 7* J: © h - 

© a? m ft i* . *y-7*±*£asftffl*e»!RiK 

77?7 s -Y-5>fc#< :ti:j;!)»SSft5 B 
* % n © S « « * * ffl Lfc*6fi»J/BS«i:fe^ 

5Xy-7±©S«»l*©h*--©?iJ*ft«Dff* 

c©!Sft£ft«a«»$*<K<* & E © 8 S ft 

6 £>* / X li /J* SE it © ffi T $ ' t C £ ffl T * ») „ V )V 

•n 5 - m n & © ic li i b i> t © T- ^ 5 o 

iiBlftKlifliBft©8e*®5c<fc*<Hi*, X . & 

« « # 4> a: < . *yj*«ni'Sft*ftT*a, 

2 5 0 > 7 -> JL /< X . 3 5 0 ^ 7 ^JJ-;*->©*-\*ll Tte 
-7-*<70ffia%ia±£-f*7 7£&tfij}g - X ?• b 
>*«IK3-h7x^-f K t 'J 7 i: it t i * si 

©faffl(*-5~-20/zc/g, ff*L<li-9--i8 
c / g , J;!)ff*L<li-10 17/ic/gT 
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i R3 £ # Kb £ * 5 ?ft £ u . a « ft «B «r Js ^ T , 

Sftxy-ri3±©ht-Ra f *'V'j7Sif5tw 
ttStS ht-*«*HAii:r^$tT> ilft ft 

£ S ft f * o 

* % m K fc H T ^ 31 ft <£ & t li S ft x 'J - 7 

e«ii/:lill^$ti50i®^i^o c © St ft * * *< 

±t2EftgflK:?¥£-fS** 1 ; 7 © ft $ ifc $ li 
(M/h) x (I/p ) x [C/CT + C)] T#i6Z>Z.t 
i)< X $ S o 

C C T? M li 31 ft X V -7©J*ftflu»i!§»>©3l« 
^ij^^itlfi (g/ Cl rf)> hli$lftgB£JJa©ia5£ (cm). 
Ptt + f 97«WI ( g / c nf ) , C / (TIC) 
lix 'J -7J:©£ft8M'©*t 7©ESI3J^ (%) 
T -5 q 

* * W © * 7 HRCfSiftJW*ffifflUfc«|^© 
- L X , M *<0.02~0.O5g/c nf , h# 
0.02-0. 0 5 cm, p*<4-5g/cnf. C / (T + C) 
3»< 8 5 -95 « Offi*«6l/5 : 5 0 
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±Ea-h7x5-f h + f 'J7liJ/BS«i: 

-5/ic/gaTT*5i> S *•« 1= « ft X »J - 7 
* © m « AM* li « L < , g fl iS5 S 53 ( 3 0 T . 
80 96RH) T-Plittaf*rt©m«*5l*ebH«t 

20t: . IOXRH)TT*t 'J 7lil±i: 

h^-j&<^m^ir^iai:ft^ue?m^ft*w-r^ 

& it K 7 A ± © h^-©|£^/j<^«>TSSBI<i: 

7 ;i/ 7 - ^ ^ i: in /j 7 - l>t-i;*i^T 
}g fe © IS ^ * h ^--©S^&li^^WTffip 
S =F X h Z a 

C5Xfif»J:t?^Bi: h + -*»8 IE© 
S ^ ( f« i li , fti»ftiaEp-5*fcttttttSntt 

^if) t ft * if n , B^tt±(oh + -&®m\z 
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T * 4 t . *»:»l/««H^-«t : P* < SL RWL '- 
O^TIifeiS5?&©teT£lB< - t i: « 5 „ 
S*tt*<Si»i*©iiiBtt*<»<* K W * "C tt 

i? n 3 © fe a ** * s * n x s c *> * * *> 6 * - 

&S#?(i 'iili^^U. 

* re < o * s c v I* /i ii ^ i/ < « w ^ a « ^ © 

L 4 K * 3E li 9 0 t K *7 * li'^ tt Bt # 
5XI0^5X10 4 ^X, ff * U < li 7 . 5 x 1 0« ~ 

2xic.f^, A *) iff * t < li i o« - i o- # 4 x -e 
^ o > i o o t k « a a a. ta i* ft tst ii i o* x - s x i o' 

it <f X , ff * L < li 1 <V ~ 3 . 0 x 1 0 s « -f X , .fc 0 
If- i U < li IO , ~2xlO , ^^Xi5^fr^ffi£t5 
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iz t> Z Z £ £ 

* a Bfl © 9 o t . mot icfcitsaitfttffiat? 

ft}flg©^yv-ffieE. * y v - S , & IS flJ . E £ 

C S5 & L U M ti li tt £ t> o — 85 © W Si) ^ & li 

* ft li @ & 

a7-**saiB*©sfi*fia*i:-cii**Ktt 

li Efl ffl . 2| £ £ © « £ * 9 li * tt 5 4* K 8 R T 

*©*jRte©KBBIi6.0Kjy±* <t 0 » £ U < 

SHi t> & < ®i ^ /A: A, /r' . < t^©i U©i 

0 . 5 ft n°n % £ 0 U < T if * © X S> * o 

c © * iTC £ li x ttgfflffe^&ttfttt&tfS^ 

, »*Ll»ffltt*IS*fc»Ktth*-fliitt© 
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h - © 5£ « tt . iBfettRCf»J5ift*7-b*ybtt 
t> © T * * 
ft \Z 9 0 «t 17 * h * - * fc « h * - ffi J$ * © 
£ ffii* l£ P 1 i loot icfciUIii^ttKPj 

£©£©&**©#> 2X1 0»< I P 2 -P. I < 4 X I 0' 

ifcH^irnsc ( * £ & # tfr ) rW £ K ±; 17 4 

A-r^stf-^fsii^©^^^^^^^^ tt -r # 4 
jg & ii ft # «: ic m m t< 0 . ® w tft & ■$ , « & ft 

r*©i^S^^T-Cli h ^ - «K h * + X © h * - © 

isfrz\zij7-v4--vfemQn~*ti'Xi*, 1© 

90°C©am^tt«> lO0"C©a»»^ttK»^DSC 

n ij mi ^ ff ft e * I* jw » -c * ^ ^ o 
$ % £ £ 1* f DSCciS^f-^oiaK^SB 

~72°C, ffiU<li5B-72t:> ^^>Hff*U< 
li 6 1 - 7 0 t , J:i5ffiU<li70~62 4 t©l5E^ 
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«-:©«gffl«rft^-rafe©T**). -f i D - , 

> ^ , •> t > , aife^ftfe^'^ >^*<«nT 

^ /i ^ niitt 6ttt». 

-5:©©^, a»4g|»r^-r<iD$^7-'V + ^^V© 

©e*is*<s^$tiTL^^o 

^^CiDfl^ns^, ft!i©®i3^-li-fe. HI*. 
* © A > 7 > , *xo-©fcfia< — 

« ± t* «: »7 n ii fiff u fesra t e k * # u r »; - > 
ii » e» m: < t» « 

^©fcfc&fcftloSftli^fittlE 
< . ^ o ij 7 - /< 7 V X ^ 3|- £3 L t © t ti a ti 
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*< iE A" ft B K >£ ^ ft tt * fi U , ft*ffi«#ff&ft 
4 «fc ? IC ft fe JW * » tf <£ I* *i If * tt f . 

X * * K 51 & fll & *D 1= T * 0 * * 'J 7 t 

m T tl a ti I* K t> U \y o 

*©fca6*»W»cffll*i5»#i*ft ^ - * fc li 

c t *< & m T tb * o 
>r i p - h ^- - : 

a * li -6.5 26.5«fF*L<l*-M.5~ 

-21.5, $ £ K £ L < li - 1 2.5 20.5. 

b* li 73.0-9 3.0 , ffi L> < li 78. 0-88. 0 , 

£ £ K *F * L < li 79. 0-87.0, 
L* li 77.0-97.0, £ U < li 82.0-92.0, 

£ £ IZ ff £ U < |i 83.0-91.0, 
-7 if > ? h - : 

a * 11 60.0 — 80.0, J U < li G 5. 0-75.0, 

$ bICff* l>< li 66.0-74.0, 
b* li -12.0 32.0, if £L<li -17.0- 

-27.0, $ £ ICff £ U < li - 1 8.0-- 26.0, 
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£&£tfP^££§*iI*§!T£tf, fO2$0|gj| 
*fcW©h*--fflfSftflft£LTtt, 

M&tf#'Jx*-i/>« ? a p # y x ^ u > , # y 

- a - > f AXf Xf-uy-^ppx^U^ 

ft ffi £ f* , u i/y-7'Dei/>ft.i^^ x 5^ 
ft S £ <* , xf-uv-ftttt'-^ftffi^*, u 
xxx/i/ftl&f* (xt i/v - 7 7 »J ;l/ » > f- ;!/ 

ft ffi £ f* , Xfl/>-7^'J/HiiH*fi61*, 

* ?- u > - 7 ? 'J /u & y ft JS & # , x f- v > 

-7?yA'lE**?-A'Aft£ft« X ^ U > - 7 ? 
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L* li 40.0-60.0, ff£L<li 40. 0-65.0, 
U<li 44. 0-54.0, 

> 7 > h * - : 

a* li -8--28.0,Jfr£U<li-10.0--27.0, 
$ £ K i L < li - 1 4 . 0 - - 2 5 . 0 , 

b*li -3 0.0 50.0,ff£b<li-3 3.0- 

-45.0, $ £|C$f £ U < li -35.0- -44.0, 
L* li 39.0-59.0, |f*0<li 44. 0-59.0, 
£ £ C ft * L < li 45.0- 5 7.0, 
m ft h + - : 

a*li -3.5-6.5, ft £ U < li - 2.0-5.5, 
b* li - 6. 0 - 4. 0 , ft £ U < li - 5 . 0 - 3 . 0 , 
!.* li 26.0-36.0, ft £ U < li 27. 0-35.0 
2 h\Z , *?6Hfl©&feh*-e>Iig&li, J£ EI ± 
fc*i*T«T©***ttfc-rc£*«»i L It* „ 

(i) ^T^i^io-HW/tftfiE : 145* ±15* 

(ii) x7><*:7t'>^i*Wj;tftffi : 95° ±16° 
( iii). V -fe* > ? <t W x p - £ WtZ-$ ft Jg ; 120° ±10° 
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ffi?xXr>Uftm&tt (Xf l/>-yH'U» 

> ^ ;u ft ® S # . xf i/>-^^'J;H8fif;u 
ft ffi & # , xf-u>->*?y/ufi&7^;Pft££{*s 
x*uy->**y/u»:7x -ji/ ^ ffi ^ # « ) , 
x ?* u > - at - ? p 7 ? y/i>»y^yi/ftffi&#, 

X f 1/ > - 7 ? 'J o - HJ - 7 ? 'J i X f 
*I^*^(0xf ^Ififli (x^-i/VXIiXf 
u>E&tt££ki4iffi&<*X<iftM&l*). E 
t' x ;u tti J]g , * f- u > - ft ft t* - ;u ft ffi & He s p 
•^>«tt7M>»IHfi^ 7 x - - JU ® |g , xtf 

* •> & jjg . *'jxxf^i»te, ffi ^ * a * -J x ^ 
u>, (a^^fi^'j^pt'uy, 7-f^yv-m^x 
u ^ u ^ > fit fig , s/ y a - > in ft , y h > 18 ft * 

fillip * y t - x >\, y ^- ^ - m 9 a< * * e * % w 

to h ^ - IC fc T , ttCffiUl'tHtt&LTI* 

xf i/y^^J/^iXf/Ufcllg, xf u> 
- > * ? y ;b K x * r >!/ ^ W ft . tt y x x r /I/ fi* ft 
h * o 
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CH 3 

H ^0R) X -0-^3~" C ~O~°~ (OR) y H 
CH 3 

(^*Riixfi/yi/:li^ot^>ST*t), 
x , y li-tnt'^ I Wi^SCfiat* 0 , *^ 

t'x7xy->w&i£#kb<i4*©E&f*£^*--/i' 

6 # U , 2 ffi & ± © * ^ -+ : > & X {i * ^ ^ * ^ 
X 14 * © f& tft 7 ^ * J|/ x z ^ ;U ^ * N ^ /,£ * * ;l/ ^ ^ 

7 ? J^m . r u 7 9 to Ut . MJ^'J^S. *' ° 
/ ij 7 UK « if ) U!!><£< Hftttfi^l^fc 
# ij x x r * tfl Jfc ■> * - 1 « » ^ * * * w * * 

* & \z & m z n s * * 'J 7 <t l r u . w x. i* 

gfi |ft , a /< ;U h , * 0 A „ ft ± 0 ^ © 
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■|JitSJ;^«*3Etntffli^, - fine 14 

& HjJ(04-i>y 7i:Jtl/0.l-30SS« 
<ffiL<l4 0.5~20gft«) A< i ^ t^o 

'J 7O?-^tlS»i 20- 100 *f £ 
L, < ti 25-70 /i, JiOff* l< 1* 30 - 65 a* 

UClFHi'lllHTtts Cu-Zn-Fe© 
3 tl & ©7X7-fhT'£!)> ^0^(15^7 7^^ 

t ^ ^ ^ y _ ^ ^ ; U pi ^ 7 £ X) i, - h ffl B& : # 'J 

7 * 'J U - h $ Hr? * 77f^»ffl^i^-l'> 
IMtfl&f* : : 10-20 : 8 0 N £ b < 

{j 7 0 : 30- 3 0 : 70©it$Tj££b*:jiI&#l£ 
7 x 5 >f h ti ?- K , 0.01-S ffiffl !«, » * 1/ < 14 

o.i-)rrft%3-r-f>^b^t>©-c*»?. 250 

y 7>i (Tyter) /U, 3 5 0 > 7 *> i (Tyler) 
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ti flifj #j 14 tt t> o 

en a$ © j / n m & ft c * t 4$ k iff * u n o * © 
a 5 * a x Jiuct&fr-efifc-ra^ft^affl"?*** 

i: «t » 4 • «x.l*. BdftflHt-f'Jf 
7vl/^-DJi^uy. * J ? n v h 'J 7 Jl> * p x ^ 
V > ffi S {* . ?H "J 7 7 (t t' - 'J T > . «> »J 3 - > 

«i U& , # y x * ^ «K + ^ 

* »J f- /u & © & IS & <* . x ^ u > * » ■ . T 9 x ) 
% til m . # 'J #«Jfi*7f7-*»- 
/ n > > . 7 5 y 7 ^ 'J U - h ttt flg . « a ft % f4 

R^-e©^-*. i/ * » « * . 7 ^ s ^ «a 

«f LfcCft I- « ^ * *i lx • 

± se *t ^ ft © «i m a i4 , + + v 7 m se & <^ ^ 
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© # * u £ n s • B7n**«*#t^B 

7 7 lb t' - 'J f > - r h-77;i/^pxf-u>^ar 

(10:90-90: 10) X^U> 

i& & ffi & (* «t u t (4 x f* u > - 7 ^ ;u Bft 2 - x 

(20 : AO — 80 : 20)> X-^U^- 
7 ^ U Btt 2 — i f a •> > - y ^ 9 U /Hit 
> (20 — 60 : 5 — 30 : 10 — 50) A< ffl 3* 3 ft 

tttaaa** & * * « «w © * ? - 

h t - *c L/ » * U ^ ftt ^ ?5 ft i 14 BE IS « «■: 

li^«ffj^©h^-®lKi:Lr, 5 . 0 ffi m % - 1 6 
t?*U<(4 6ffiS%-l33ifi%lw1-^i 

*) > I 5 % \ck ± V 14 ii I *) * « W « ft £ to * ^ 
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*»Wi:ffli^nSilE«ttiS|UWt UTii, & ft 

flj d & w m & * * * * t> -r - \z&mt z z t \z 
r- h * o 

ffl it li v y n % tit m $ * ( * * *> 5 7 v ft bf - 
* li US flfr & ffi (tu^fry 

> IB? 3P. ffl . X x 7 'J > fift * /U > 0 A , x r 7 'i > 
» tt £ ) ; X « & B » <fc » ( f tt % ft ft 3g ft » 

•> y ii , 3£ s£ 61! m °> *> * , U^>'J*i:'>7> 
i) V 7 *) y ?M > * 9 > * V 7 *) > 9' M , x 'J p 

> * * * £ 1= J: •) 0 flu SB 9? * li <b' Z U fc to & 

■> y * K a) *< * a ■ 

ff*Lt»*»ttfiJ:»t UTtt, * -f * o y > 

ft 6 *j © « a « i» ft k * »)£i«aft*:*!»#*c 

t»itlU®T*4. #| *. R9 ffi ft * •< # X 
0»**tt^lCfc»*&»l3»WttftRJ6«rf«lffl-rS 
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M O X I 7 0 
M O X 8 0 
C 0 K 8 4 

Ca-O-SiL M-5 
(CABOT C o . ft ) MS - 7 

M S - 7 5 
H S - 5 
E H — 5 

WaclcerHDKN20 V!5 

(WACKER— CUEMIE GMDHft) N 2 0 E 

T 3 0 
T 4 0 

D-C Fine Silica 

F r a n s o I 

( F r a n s i I ft ) 
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SiC£ 4 +2H z + 0 2 - Si0 2 + 4HC£ 
X . 1 © & ft X « K fc H T % 01 X. tf ffi ft 7 /U £ 

T>y*£flfe©&R» ft 
^ t SI fli T * -5 o 

*©ti&li¥^a-fc&®<>:LTx 0.001-2 w 
<DI6fflrtT**fl*<S!*l/<* 4$ *i ff 4 U < li 
0.002-0.2 » <0&mft V> is y * ft » It £ Jli 

&mtsffi?ftic«i: »?^fijt$nfcmiR©i/ y » * n ft 
t u x ii s m 7L it ju t © a* « iSf °p £ -c m s <* n r 

AEROSIL 130 
(B*7xp>*n,ft) 200 

3 0 0 
3 8 0 
T T 6 0 0 

58 

£ «s> Ji x K7-f«A D y>ft^^oSlffllB!<t 

K.fcD£a*nfc«;s;5/y * a t» (* * K ?J< ft te m 
St m * & ■> y ttt » ft i= ■* n x x t ? j - 

/i/Si^StKi: J; oTil«^$nfcB!7KftJK^38- 
80<3$5BH<Dfig££ir* 4, © ft IC iif £ U>, 

i^»i « a * « 4' w « y >f * ft ^ «B if T ft * w 

Iff* U^tttlTIi, 4r-f*^py>ft£to 

© « si « ii <t ic * D4is$nfc > y a » » » * 
w&y^fcft&to-c&^ir*, 

*©&tt£&W3fcft&#JCDWIi> 's * > * ;U 

f > 5 tf > . Mjyf^->7>s i» y y ^ )V 9 p ;i/ 

:> -7 > . + ^y^;U 

x^p;U>7> n / yl/ h y ^ o j]/ i/ 5 > , 7'J/U 
y f- ;U 9 p ;U •> -7 > > 7 y /U 7 x — ;|/ ^ d /U 
> 5 > > *\ > •> ^ > ;u 9 p A> *> 5 > % ^ u A 
^f^yyfA^o^'>?y, or - ^ p )V x ^ ;b 
9 p *> 7 V , /) - ? D;Hf-/H O o;b 
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a ;i/ if J •> y Jl/ / jv -h "f 9 > * PJ > f •> «; ;U 
/ ji ft 9 > s MJ*;i//f; i/iJ;i/7^'J i/ - K 

* *> f 7 > , h + -> ■> 5 > % ^ 7 x 

1, 3-'n'i;bf(>7^^^oH>, 1, 
3 - ^ 7 ^ - ;u r ^yf-A/^i/p+t^teJ:^ 

£ $ k & ® -r * m tin:: * n n i <@ *e <z> s i k m & 

L tK $ 2 * £ W * *> * * & # «i > * + ■»/ > $ 

« i> * n * « 

I* * & > 'J *J&t8i*tf>tfi!®<t IT li 0.0 0 3 - 
AEROSIL R-972 (H*7XDv> 

7^ 5 o 

t- t-^C^IlDfii LTli, h - I 0 0 ffi fi Sfl 
i:Stfbt0.01~10ff ffH(U0.1-5 
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7 > y \, 7 K * )V *s 7 2* & x ^ 'J 'J 7 > M - 
; > 3B, 77X ("<UI/7 M, ^f^/<^* 
^ 7 h U - * * 7*D>7— >7*;i/--> 7 7-7. 
V x ft 4 7 - * >( > y y x u > 7 ju - nc & & 
h s □ 

« tt r v\ m7^D->r->. ten t bx urnm 
Wi:»n<iic.i.b , /y > Mxd-17, 

C.l.fn>Mio-15, C.I.f^>Vh 
Ua-13, C.I.er> ^ Mxd - 14, C.I. 
tf ^ > yMxp-iz, c . I . £ ?V > h u 7 K5, 
c . I . t' 9 / > h u 7 K 3 , C.l.k7>ni/n' 
l*. c . i . tf r y > h u 7 k 6 > c . i . e y * y v 

U 7 K 7 , C.I. tf ^ > > h 7* ;u - 15. C . I . hT y / 
> h 7* ;U - i 6 „ Ut^i/'OXT; I'VfyH 
*2~3fi#-r*IB7 ? d > 7 — > £5 *4 X li T S£ T* 

* £ n * ft £ a: (DHt s n 7^p->7i>#* 
ir * /u * * i/ ^ > X 7 i K^f-^»*2-3fflE» 

L DaJgT*5fi?7 ? d 7 - > $ *4 £ T' * «, 
63 
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fii$ta. o . o i s a am t tm* a& ® & r°i ± k 

6 H li < > i o tg a s& & J: v li * 7 y * *: ^ © ic 

a *4 X li & 8 i>< & if t> ft Z o (Si v * ft m i: i» r 

6t7fctt£>&^ C.I. Disperse Y164, C.I. Solvent 
Y77RUfC.I.SolventY93 0fc#tffeHlli, 

& *4 t U T li > WxtfCI^-fM h U 7 KK 
C.IJ-f M h U 7 K4, C . I . 7 *> 7 K U 7 K U 
C . I . ^ - > 7 * 1/7 F U C . I . •£ — ^ > h U 7 K 
30. C . I . ^ 1/ * h7;U-l s C.f.^^U^ h 

7 ;u - 2 > C . I . 7 > 7 K 7 ;P - 9 , C . J . 7 *> 7 K 
7^-15, C.I.'<->7^7;U-3. C . I . ^ - 
! s 7 '9 7* ^ - 5 , C,l.€-Oh7'*-7»4< 
^ -5 e 

$*4<!:l>"Cl;tx ^"7 h-;l/-fxa-S> /of 
^ x d - C, h'f'XD-NCGx 

V if > * U > *J G + > h U7 K4R, 7 ^ 
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Sfe # t b X it C . I . y ;u ^ > h u 7 K 4 9 > c . I . 
y K > h b 7 K 52, C . I . y ;u ^ > h 1/7 K 109, 

ci.^O'yn^ k 1 2 , c . i . k 4 > > ? v 7 

K 1 x C . I . *C *f ^ 7 * U 7 K3b<tifT*«, 

1 0 0 % ft «I \Z *| L/ T 12 SfigflWT-C'* 
[i0.5~7ffiffigIia<gl* o 

* * / y - > , U7 iiiiTiiAnfl 

*Ofa<D'7'i£>9h+-, > T > b 1 i: O^T 

ff*b<li0.1~l5lfiftS(U J: 5 » * 0 < li 0 . I 

»J T ^ © * ^ > h it * £ b * -T < UO^T'li/i 
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6 m fa # ( « * , - * - •> «j - 7 f- ;u »j 

&jgft{*a<£tf£*iSo n £r m fl) a? ai £ h - k 
e £ ■* a * £ k « * es«fgg looffifi^ ir^ur 

0 . I ~ ] 0 ffi ft fiR . i?£b<Ji0.5~~8ffiSSBgs*7ii 

?B'JS& (l) ~ (10) ICO^T 
( 1 ) : 

s ( 3 - jv ? - a a;: ) * ffl ^ . e a » * , <* « # 

7 x >r * c a k m vi ) a c x - i v * * a > 

f 3. - * ( * W > S3 ) *&1£bflBiltt(*i&!&fl: 

jlN £ £ <t LTIifinSB^^Tk^^ 100-I50m£ 

*K#fft^<tUT#ffi?£(4ftU ff*b<li7/l>*;U 
"«Stt»*0.B-60fng, $fj Kli2-20nig 
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*< -a T , IS fe h - K t> T & ft #J © S li £ © ffi fl§ 
lOOlf UT3~15ffiffiSIA<ft* L^o 

& h ±-%Mf$. + Z>tz)too>ft£ b S €l © 

J 7 '/ # U 7 Kfflfifttf»7^D->7->^7*^- 
Kfifl)ffl6fetii<*S, &ea*4©R£#JSIi'fx 

0 - « W . U7Kffl#Rtf7*/U-ffit4<0lt*<!: 

1 . 5-2.5:0.5-l.5)>«ffHlS iS X 7 V % 
<< * u - m*4 £ L T li v C.F.t'^y ^ h^xo- 

i 3 j /: ii 1 7 a { ff i b < , t;ry»i/y kkii 
b < , J87;oi/7->iy;i/-®^i ttii 

C.I.b'^y y h 7* /U - l 5 a< |fr £ b^o 

& ft fg ft fcfe £ £ £ it 

Hill W t b T (i M ^. 7 ;u + ;u {§ Jft ^ y f /i/ffi© 

66 

T A I I il i; J; 0 , 7^'f f-HT100/i7A'f 
V-^fflt^T 2-40 ju<D*ii&£W-f<&tf?©tiiff 

^■r^ h^-te^foiiiA^, * ^ a ft k ^ 5 
^ m * 6 o 

(2) $151 fit Sd^ : 

ffli>*t>©r*o. z <d u m & <?> m *< * $ i-ii z &. 

l!S2Si LTIi^ *<i)9-?*9 - ( fffl ill 
fflSffi-iUTIi, fi»fti: 2 0 0 > •> >a, I 0 0 
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t 60 / 7 *>a7 ;l"f *<S±iil- < 5 J: ? i: 

2 o 0 > 7 •> a , 100 y 7>i ( 60 > 7 
^/ Y I lw I ft T -b 7 

d 0> -ir 7 h U fc 6 0 > 7 •> 7 ^ _t K IE W. K 
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